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"METHOD AND APPARATUS FOR CONTROLLING
- EXPOSURE BY SELECTIVE USE OF BLOCKING
- VISIBLE FILTER

RELATED APPLICATION

This is a continuation-in-part application of copend-
ing application Ser. No. 127,120, filed Mar. 4, 1980, by
John B. Millard, which is in common assignment here-
with and is now abandoned.

BACKGROUND OF THE INVENTION

This invention relates generally to the photographic
field and, more particularly, an improved method and
apparatus for controlling a photographic exposure re-
sponsive to evaluation of scene radiation of selected
non-visible frequencies of scene radiation.

Automatic light responsive control systems are well
known in the photographic arts. Essentially, these sys-
tems evaluate scene brightness levels of illumination for
controlling exposure parameters, including effective
aperture size and exposure interval, as a function of
scene brightness evaluated against the sensitometric
characteristics of the film being used. Typically, scene
brightness evaluation is performed with light-measuring
circuits including one or more photoresponsive ele-
ments. _ |

One such automatic exposure control system employs
scanning type shutter blades. Exemplary scanning shut-
ter blades usable in exposure control systems are gener-
ally disclosed in U.S. Pat. No. 3,942,183, issued Mar. 2,
1976, to George D. Whiteside; and U.S. Pat. No.
4,104,653, issued Aug. 1, 1978, to Bruce K. Johnson et
al., all of which are presently assigned with the present
application. As described in these patents, there are
cooperating pairs of primary and secondary apertures
formed in the shutter blades. These pairs of apertures
cooperate respectively for blocking and unblocking the
passage of light through an exposure opening to a film
plane and through a photocell opening to a light sensing
or photoresponsive cell used for controlling blade posi-
tioning. During the exposure cycle, the secondary aper-
tures operate in conjunction with the photocell and a
control circuit to define both the aperture values
achieved and the exposure interval as a function of the
amount of light received through the secondary aper-
tures. In such systems, photoresponsive elements of the
silicon type are commonly used because they, among
other things, have excellent long term stability and
hnearity of output signal with input light power
changes.

For optimizing the quality of the resultant photo-
graphs when using automatic exposure control systems,
such as the type noted, it is known to employ spectral
correction filters to correlate the spectral sensitivity
curve of the photoresponsive element more closely
with that of the photographic color film. Without such
a filter, the photocell would react to the scene frequen-
cies, such as infrared (IR), and cause the control circuit
“to terminate exposure earlier than desired. This is espe-
cially the case when the photocell is of the silicon type
because such a photocell tends to be red (IR) sensitive.
For providing the desired correction, a spectral correc-
tion filter is interposed in the photocell’s optical path,
for example, as decribed in U.S. Pat. No. 3,903,413,
- 1ssued on Sept. 2, 1975, to Monis J. Manning; and com-
monly assigned with the present application. This pa-

tent discloses use of a silicon photodiode, sensitive to
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radiant energy between about 350 nm and 1200 nm,
whereas the sensitivity of typical color photographic
film 1s confined to the visible region of the spectrum,
1.€., from about 400 nm to about 700 nm. Use is made of
a spectral correction filter with peak absorption in the
near-infrared region (700-1200 nm) and high transmis-
sion 1n the visual region to correct or generally match
the spectral response of the photocell in relation to the
film. This matching of sensitivities is particularly useful
In cameras employing diffusion transfer photographic
processes of the so-called “instant photography” type
where errors in the exposure cannot be later compen-
sated for as is possible with film subsequently developed
in a photographic laboratory.

As disclosed in U.S. Pat. No. 4,040,070, issued on
Aug. 2, 1977, to W. Hochreiter et al., a spectral correc-
tion filter is removed from the photocell’s optical path
when the flash mode is desired. This removal 1S
achieved, upon attaching a flash unit to the camera, by
actuation of a relatively complicated mechanical ar-
rangement which swings the filter out of the optical
path.

Still other known prior art is described in U.S. Pat.
No. 3,468,228, issued on Sept. 23, 1969, to Howard G.
Rogers, which provides automatic sequential position-
iIng of a pair of dual filters over both photocell and
€xposure apertures to attain a color balance exposure of
photosensitive material.

SUMMARY_ OF THE INVENTION

In accordance with the present invention, there are
provided an improved method and apparatus which
automatically control exposure of an image recordable
material in accordance with an evaluation of selected
spectral scene light frequencies in which the contribu-
tion to the evaluation of visible frequencies is reduced
relative to the contribution of other spectral frequencies
thereto.

In one illustrated embodiment of this invention, an
image recording system is provided having means for
producing a pulse of illumination, means for mounting
Image recordable material at a given focal plane, means
for directing image forming light rays from the scene
along a given path to the focal plane, means for un-
blocking and blocking passage of scene light along the
path, means for evaluating essentially infrared radiation
from the scene during at least a portion of an evaluation
period, and means responsive to the evaluating means
for controlling the unblocking and blocking means to
define a suitable exposure of the film. In this arrange-
ment, evaluation of infrared frequencies is provided
generally contemporaneously with an artificial pulse of
illumination.

In an alternate embodiment, the pulse of illumination
itself is controlled by evaluation of essentially infrared
frequencies from the scene.

Among the objects of the invention are, therefore, the
provision of an exposure control system providing an
improved evaluation of scene conditions particularly
under artificial illumination, the provision of an im-

proved photographic camera employing the last noted

exposure control system, the provision of an improved
artificial lighting arrangement, and the provision of an
improved method for control of an exposure or scene
lighting during exposure.

Other objects and further scope of applicability of the
present invention will become apparent from the de-
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tailed description to follow when taken in conjunction
with the accompanying drawings in which like parts are
designated by like reference numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front elevational view diagrammatically
depicting a photographic camera embodying an im-
proved exposure control system with a blade mecha-
nism in a scene light blocking arrangement;

FI1G. 2 is a side elevational view of the photographic

camera shown in F1G. 1; |
FIG. 3 is an elevational view diagrammatically de-

picting the blade mechanism of the camera of FIG. 1 in
a scene light admitting arrangement;

FIG. 3A is an enlarged fragmented view diagram-
matically depicting the photocell aperture arrangement
of FI1G. 3;

FIG. 4 is a diagrammatic side view illustrating the
arrangement of the photocell lens, the shutter blades
and a spectral filter provided in the camera of FIG. 1;

FIG. 5 is a diagrammatic view illustrating an alter-
nate filter arrangement which can be utilized in the
camera of FI1G. 1; |

FIG. 6 is a diagrammatic view illustrating an expo-
sure control system embodying dual photocells and
dual spectral filters; - |

FIG. 7 is a front elevational view of a photographic
camera system having an electronic flash arrangement
embodying a flash control system in accordance with
the invention; and )

FIG. 8 is a block diagram of the flash arrangement
illustrated in FIG. 7. |

DETAILED DESCRIPTION

This invention relates to an improved exposure con-
trol system, wherein the contribution of visible frequen-
cies from the scene relative to other spectral frequencies
being evaluated is reduced. This is particularly true in
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flash mode situations. The embodiment to be described

uses a dual spectral filter arrangement. One filter blocks
visible frequencies, but passes infrared frequencies,
while the other filter functions in the reverse manner by
blocking infrared frequencies but passing visible fre-
guencies. The instant invention is directed tp and claims
use of the first mentioned filter in an exposure control
system during a portion of the exposure interval. This is
to be contrasted to the invention described and claimed
in copending application Ser. No. 108,547, now U.S.
Pat. No. 4,358,186 entitled “Method and Apparatus For
Controlling Exposure By Selective Use Of Blocking
Filter”, filed Dec. 31, 1979, by Bruce K. Johnson and
John B. Millard, which broadly claims use of both types
of spectral filters during different portions of the expo-
sure interval. Thus, while the illustrated embodiments
in both applications are substantially similar, each appli-
cation differs because the claimed subject matter is
different.

Referring now to FIGS. 1 and 2, there 1s shown gen-
erally at 10 a photographic exposure control system.
The system 10 is disposed in camera housing 12 and 1s
operatively connected to a baseblock casting 14 which
is selectively machined for supporting various compo-
nents of this system. Disposed centrally within the cast-
ing 14 is a light entry exposure opening 16 defining the
maximum available exposure aperture for the system.
~ Provided in overlying relation to the light entry open-
ing 16 is an objective or taking lens 18 for focusing
image carrying rays through the light exposure open-

40

45

30

53

4

ing. In this embodiment, the taking lens 18 may be of the
fixed focus type. Variable focus lens systems, in lieu of
the fixed focus kind, may also. be provided. Image car-
rying rays from the scene to be photographed are di-
rected by the taking lens 18 rearwardly to a photo-
graphic film unit (not shown) of a film pack 20 by way
of a reflecting mirror 22 stationed in a suitable light-
tight film exposure chamber 24. Each of the film units of
the film pack 20 is successively positioned at the focal

plane 26 of the camera. Examples of such a film pack 20
are described in U.S. Pat. Nos. 3,543,662; 3,705,542;
3,748,484: 3,779,770; and 4,040,072. |

Although the above exposure control system 10 has
been described for use with photographic cameras of
the non-reflex type, the intended scope of this invention
is by no means so limited. Accordingly, cameras of the
well-known reflex type, such as described in U.S. Pat.
No. 3,672,281, entitled “Reflex Camera”, by E. H.
Land, commonly assigned.herewith, may be equally
suitable for embodying the exposure control system of
this invention. |

Additionally, a viewing window 23 is located in the
front face of the camera. housing 12 and operates In
conjunction with a viewing system 25 for permitting
viewing and framing of the scene to be photographed
by the operator. | .

As best shown in FIG. 1, intermediate the objective
lens 18 and the light entry exposure opening 16 is pro-
vided a shutter blade mechanism comprising two over-
lapping shutter blade elements 28 and 30 of the so-called
“scanning type” which will be subsequently described
in greater detail herein. A pair of scene light admitting
primary apertures 32 and 34 are provided respectively
in the blade elements 28 and 30 to provide overlapping
relationship to the light entry exposure opening 16 and
thereby to cooperatively define a progressive variation
of effective aperture values thereat in accordance with
simultaneous longitudinal and lateral displacement of
one blade element with respect to the other blade ele-
ment. Such kind of displacement is fully described in
U.S. Pat, No. 3,942,183, entitled “Camera With Pivot-
ing Blades”, by George D. Whiteside, issued Mar. 2,
1977, in common assignment herewith and now incor-
porated by reference herein.

Each of the shutter blades 28 and 30 additionally
include a plurality of secondary apertures. In the 1llus-
trated embodiment, a plurality of sets of sweep second-
ary apertures are generally indicated by reference nu-
merals 36, 37, 38, 39, 40. Reference is made to copend-
ing applications Ser. No. 108,219, now U.S. Pat. No.
4,351,593 entitled “Method and Apparatus For Selec-
tive Positioning Of Spectral Filter During Exposure
Control”, by Bruce K. Johnson et al, filed Dec. 31,
1979, and Ser. No. 108,546, entitled “Method and Appa-
ratus For Selective Positioning of Spectral Filter Dur-
ing Exposure Control”, by Bruce K. Johnson, filed
Dec. 31, 1979; which are assigned in common herewith,
for describing in detail the structure and operation of
the shutter blades and sweep apertures for controlling

60 passage of light to a light detecting station 42. Thus,

63

only those details thereof necessary for an understand-
ing of the present embodiment will be set forth. Essen-
tially, the sets of secondary apertures 36, 37, 38, 39, 40
move in correspondence with the primary apertures 32,
34 and progressively with each other for defining pro-
gressively varying and distinct sets of secondary aper-
ture values as a function of blade positioning during
exposure. Also, there sweep apertures cooperatively
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coincide with a photoresponsive device or photometer
44 including spectral filter system 46 for effectively and
automatically controlling the intensity and spectral
frequency of scene light passing to the light detecting
station 42 as a function of shutter blade positioning
during an exposure interval. |

This photometer 44 is aligned with a photocell light
entry window (not shown) in the housing 12. Prefera-
bly, the photometer 44 includes a photocell lens 48 and
a photodetector 50 of the silicon photodiode type. Also,
included in the light detecting station 42 is a control
circuit (not shown) for collectively operating with the
photometer 44 for effecting termination of the exposure
interval as a function of time integration of the intensity
of light incident upon the photodetector 50 as permitted
by the overlapping sets of photocell sweep apertures
36-40. Also, the above-described light detecting station
42 is described in the last noted copending U.S. patent
applications and does not, per se, form an aspect of the
invention. Hence, only those details needed for an un-
derstanding of the present invention will be given.

Returning to a brief description of the shutter blade
mechanism, it will be understood that distal ends of the
shutter blades 28, 30 are pivotally connected to distal
ends of a walking beam 52. In turn, the walking beam 52
is pivotally connected to the block casting 14 by a pivot
pin 54 and its distal ends have pin members extending
through respective openings in the respective blade
elements which pins slidably engage respective arcuate
slots 56 formed in the casting 14 for prohibiting shutter
blade disen rragement during exposure control opera-
tions.

Displacement of these shutter blades 28, 30 relative to-

each other and to the photoce]l lens 48 and thus to the

spectral filter system 46 is provided, in part, by a trac-
tive electromagnetic device or solenoid 60. Included in

such solenoid 60 is an internally arranged and movable

cylindrical plunger unit 62 which is affixed to the walk-
ing beam 46 and retracts upon solenoid energization.
- Thus, longitudinal displacement of the plunger unit 62 is
effective for rotating the walking beam 52 about the
pivot pin 54. In so doing it causes appropriate displace-
ment of the shutter blades 28, 30 in a known manner to
- a scene llght blockmg condition (FIG. 1). For continu-
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ously urging the primary apertures 32, 34 and the sets of 45

secondary sweep apertures 36-40 to posmons defining
“their effective aperture values, there is prowded a bias-
" ing spring 64. Thus, when the solenoid 60 is deener-
gized, the spring 64 drives the blades 28, 30 toward their
‘maximum open position.

~ For purposes of battery power conservation, there is
provided a latch mechanism (not shown) operable auto-
matically at the end of each exposure for latching the
walking beam 52 in the scene light blocking position

shown in FIG. 1. Hence, the solenoid 60 is deenergized

when the blades 28, 30 are in the scene light blocking
condition. Unlatching of the latch mechanism com-
mences upon exposure. Details of this latching mecha-
nism including its operation do not, per se, form an
aspect of this invention; therefore, reference is made to

U.S. Pat. No. 4,040,072, issued Aug. 2, 1977, and as-

signed in common herewith for a more complete de—
- scription thereof, |
‘Reference is now made to the flash strobe unit 66 of
the present embodiment. In essence, the electronic flash
. strobe unit 66 is cooperatively associated with the pho-
~ tographic camera apparatus to contribute a predeter-
mined proportion, i.e., fill flash of the scene light admit-
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ted by the shutter blade mechanism to expose the film in
a manner to be subsequently described. Since the opera-
tion and structure of this fill flash do not, per se, form an
aspect of the present invention, only those details neces-
sary for an understanding of the present invention will
be described. For a more detailed description of this
electronic flash apparatus and its cooperation with the
scanning shutter blades 28, 30, reference is again made
to the last noted applications. The electronic flash
strobe unit 66 is affixed to an upper surface of the cam-
era housing 12. Included in the unit 66 is a flash dis-
charge tube 68 located in a suitable reflector 70 behind
a lens 72. A quench tube (not shown) is provided for
interrupting the flash discharge of the flash discharge
tube 68 and electric power for the electronic flash
strobe unit 56 is provided by a battery (not shown)
carried in the film pack 20. Briefly, as described in the
above-mentioned application, the output signal from a
light integrator circuit (not shown) of the scene light
detecting station 42 is directed to three level detector

‘circuits (not shown) which all may be a well-known

design, such as a Schmidt trigger. The output from one
of these level detectors controls a flash fire trigger cir-
cuit (not shown) of the electronic strobe unit 66. The
second level detector is effective to control the energt-
zation of the solenoid 60, and the third level detector 1s
effective to control a flash quench circuit (not shown).
Also, a flash time delay circuit (not shown), which
receives an 1nput signal upon the deenergization of the
solenoid 60, is included to provide a time delayed flash
fire signal operative to trigger the flash under very low
ambient light conditions as later explained in the last
noted applications. The time delay provided by the
flash delay circuit may be in the order of 654 msec.
Finally, a shutter time out circuit (not shown) is also
provided as described in the last-noted copending appli-
cation.

Specific reference is made to FIG. 4 for describing
the photocell 44 in greater details. The photocell lens 48
is linearly spaced from the silicon photocell detector 50,

‘the latter of which produces a current output respon-

sive to incident scene radiation thereon. In the illus-
trated embodiment, the photocell lens 48 is of the focus-
ing type and is in optical alignment with the photocell
light entry window (not shown) in the front face of the
camera housing 12. Positioned intermediate the photo-
cell lens 48 and the silicon photocell detector 50 is the
pair of scanning shutter blades 28, 30. Positioning of the
shutter blades 28, 30 relative to the photocell lens 48 1s
carried out to insure that the secondary sweep apertures
36-40 direct preselected portions of spectrally filtered
scene radiation passing through the filter system 46 to
the photodetector 50 for purposes subsequently ex-
plamed

For purposes of carrymg out the selective attenuation
of spectral energy in accordance with this invention,
the spectral filter system 46 includes an annular coating
74 on the rear face of the photocell lens 48 for blocking
infrared radiation (IR), but passing visible light frequen-
cies. Also, the IR filter can be dispersed inside the lens
48. This coating 74 is in the form of an annulus, such as
best observed from FIG. 3A. Such filtering system 46
includes in a hollow center portion of the photocell lens
48 a blocking visible lens filter 76 which allows IR
radiation to the photocell detector 50, but serves to
substantially block the visible spectral frequencies. The
significance of this relationship in modifying exposure
control will be explained subsequently.
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Referring back to the blocking IR filter 74, it is fabri-

cated to attenuate spectral energy within the broad

wavelength range to which the photodetector 50 is

sensitive (e.g., 360-1200 nm) and, preferably, to remove

substantlally all the spectral energy in the néar IR re-
gion (e.g., 700-1200 nm) of the photocell range. Thus,
visible spectral energy remains after passing the IR

filter 74. On the other hand, the visible blocking filter 76
is fabricated of material for attenuating Spectral energy

within the visible spectrum range (1.e., 400-700 nm)

such that infrared radiation is permltted to pass to the
photodetector 50, while the visible light is precluded.

However, both filters 74 and 76 can leak IR frequencies
and visible frequencies; respectively. That is, while
essentially complete blocking of the visible frequencies
for artificial illumination evaluation is preferred, any
reduction in the relative contribution to the evaluation
of visible light versus infrared is advantageous.

Prior to descrlbmg the improved spectral filtering for
exposure control in detail, it should be first explained

that the novel arrangement of the photacell lens 48, the-

spectral filters 74, 76 and the sweep apertures 36-40
automatically provide alternate IR and visible light
absorptive filtering of the scene radiation input to the
photodetector 50 during stroke of shutter blades 28, 30.
It is intended that at moderate-to-high light levels, the
scene light being passed to the photodetector 50 is sub-
jected to the blocking IR filters 74. This is desired since
the ambient contribution is most important under such
conditions and, therefore, control of IR radiation is
important. Under lower levels of scene brightness and
greater blade scan movement, as will be explained, the

10

8

mechanism condition 1s not depicted in the present
application but is shown in the last noted copending
applications. In such condition, the blocking IR filter 74
serves to essentially block the IR, while the opaque
portions of the shutter blades 28, 30 block passage of
unfiltered light through the central lens filtér portion
76. Of course, the IR filter 74 passes the visible frequen-
cies. It is envisioned that this relationship of the shutter
blades 28, 30 and the IR filter 74 occurs during high

ambient llght conditions and corresponds to relatively
small primary aperture values. With the scene light
bemg filtered by the IR filter 74, the potential of overex-

posing blue sky is eliminated. In this embodiment, a

~ flash will be fired during such an exposure and the
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IR frequencies are passed on to the photodetector 50

while the visible light frequencies are blocked. This
minimizes the adverse affect widely dlsparate reflectiv-
ity values, in the visible range, have in exposure.
Broadly, the secondary apertures 36-40 operate in
conjunction with the filter system 46 and lens 48 to

33

provide means for substantially permitting transmission °

of selected frequencies, such as visible, while blocking.

transmission of other selected frequenmes such as infra-

red, during an earlier portion of blade scan and, hence,

the exposure interval, while precluding transmission of
the previously transmitted frequencies during a later
portion of blade scan and simultaneously blocking the
previously transmitted frequencies when the scan
causes larger aperture values as under low light condl-
tions.

Operation of a camera actuator button (not shown)
powers up the camera and enables the strobe unit 66 for

subsequent firing and effects release of the shutter latch

mechanism to allow shutter blade movement to com-

mence the exposure cycle. More specifically, the shut-

ter blades 28 and 30 move in opposite directions from
the scene llght blocking condition of FIG. 1 toward a
maximum primary aperture value, such as shown in
FIGS. 3 and 3A. Thus, the effective aperture area over
the light entering exposure opening 16 is enlarged pro-
gressively. Simultaneously, the secondary photocell
sweep apertures likewise define corresponding progres-
sively varying secoudary effective aperture va]ues rela-
tive to the light in detecting station 42.

During the sweep of the shutter blades’ 28 30 in the
scene light admitting condition shown in FIG. 3, each
of the pairs of sweep apertures 36, 37 respectively pro-
gressively coincide, to initially allow only that scene
light which passes through the annular filter 74 to reach
the photodetector §0. it is pointed out that this blade
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reflected light from such flash evaluated without the
desired benefit of IR radiation; however, since the flash
contribution under these levels of ambient light is not
controlhng, the lack of precise flash accuracy is toler-
ated in favor of ambient control. |

Under conditions wherein ambient light is lower, the
photocell detector in cooperatmn with the light inte-
grating circuit will not reenergize the solenoid 60 until
a still later time such that the shutter blades 28, 30 sweep -
beyond their above-described position and move to the
position shown in FIG. 3A. In doing so, the central
secondary sweep apertures 38 progressively coincide
over the blocking visible filter 76 to thereby define
secondary aperture values which allow transmission of
infrared spectral energy to the photocell detector 50,
but essentially exclude the visible spectral energy. It
will be appreciated that at this time, the apertures previ-
ously defined by the sweep apertures 36, 37 are elimi-
nated. Hence, only scene light passing the central block-
Ing visible filter 76 reaches the photocell detector 50.
This blocking of visible frequencies continues until the.
aperture values defined by the secondary sweep aper-
tures 38 scan beyond their position depicted in FIG. 3A.
The latter occurs when the level of scene brightness is
still lower than that which dictates the blade position in
FIG. 3 and the subject is beyond the effective flash
range. As later explained in more detail, the secondary
aperture pair 39 cooperate with the detector S0 to again
block IR evaluation at this point. -

Since, under high ambient light conditions, the blade
scan 1s terminated early, only the sweep apertures 36 .
and 37 provide aperture values over the photocell.
Hence, the absorption filter 74 blocks, or precludes
transmission of, IR radiation from the scene at such
time. However, with lower ambient light levels, the
secondary apertures 38 come into coincidence over the
blocking visible filter lens 76 (while apertures 36 and 37
pass out of coincidence) as larger exposure values are
formed. Accordingly, the shutter blades 28, 30 move to
the position shown in FIG. 3 where the blocking visible
filter 76 is employed for controlling spectral energy
transmission to the photocell. Consequently, in this
embodiment, the scene light incident upon the photode-
tector is selectively filtered to block IR during the ini-
tial portion of the displacement of the shutter blades 28,
30 or that 1s, an 1nitial portion of the exposure interval
and then becomes filtered relative to visible light as
opening 38 coincides so that the photocell then re-
sponds to primarily IR radiation during this subsequent
portion of the displacement.

Hence, it should be understood that the filter system
in conjunction with the blade mechanism provide
means for automatically permitting transmission of visi-
ble light frequencies to the sensing or detecting means
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during at least one portion of the displacement of the
blade mechanism or, that is, one portion of the exposure
interval while reducing and preferably substantially
precluding transmission of the visible frequencies versus
IR to the sensing means during another portion thereof.
Consequently, in accordance with the present inven-
tion when the flash unit 66 is fired in situations of some-
what low ambient scene light (where the flash contribu-
tion io the resulting photograph is predominant as com-
pared to the ambient contribution), the shutter blades
28, 30 will, during scanning, be positioned during the
strobe flash with apertures 38 in coincidence so that the
blocking visible filter 74 is in spectral filtering relation-
ship to the photodetector. Thus, the photocell 44 is only
responsive to the IR radiation at this time. As a result,
preferably during the early stages of blade displace-
ment, only visible light will be incident upon the photo-
detector while at the later stages, where flash control is
more vital, IR radiation is essentially evaluated, such
that the earlier mentioned difficulties encountered with
flash exposure control will be substantially overcome.
In this regard, objects viewed in the visible spectral
region exhibit widely different light reflectivities while
in contrast the near infrared region (e.g., 750-1200 nm)
1s characterized by relatively more uniform reflectivity
for most common materials. Therefore, the IR reflectiv-
ity is much less dependent on the visible color (specific
visible light absorption), and objects viewed by infrared
are relatively independent of the reflectivity disparities
earlier described. Thus, in scenes where differences in
the visible reflectivities are present or which can be
exaggerated by light sources such as flash bulbs or
strobes, it is highly desirable to essentially evaluate the
IR radiation because, with such IR radiation, there will
be less reflectivity differences between, for example, a
subject’s facial skin and the surrounding clothing or
other objects. This substantially minimizes the degree of
under or overexposure in such situations. It is, there-
fore, apparent that under flash conditions with exagger-
ated scene differences in reflectivities it is desirable to
have the photocell detector respond to IR radiation.
Advantageously, in operation under high ambient
light conditions, where the blades reach only small
scanning aperture values, the novel system essentially
- precludes IR photocell reception and hence, IR evalua-
tion. However, with lower ambient conditions, as the
‘scan begins to reach larger aperture values, it reduces
-and subsequently eliminates IR filtering to provide re-
ception wherein the visible light is blocked. Since the
flash is usually fired at later rather than early stages of
the scan, flash firing which assumes greater importance
under lowered ambient conditions is thus generally
coincident with the blocking visible filtered reception.
Consequently, for this lower ambient condition, the
initial, primarily ambient portion of the exposure inter-
val 1s evalulated under essentially only visible light
while during the flash portion of the interval the evalua-
tton employs essentially infrared scene radiation.
Finally, it 1s to be understood that the secondary
sweep apertures 39, 40 are arranged to travel in overly-
ing relation to the photocell lens 48 in general and the
IR filter 74 in specific during final scanning of the
blades 28, 30 to a terminal position, not shown. During
this final stage of such scanning, the photocell detector
Is again made essentially responsive to the visible radia-
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‘tion rather than IR frequencies since this blade mecha-

‘nism position occurs when there is predominantly low
-ambient light and where the subject is beyond the effec-

10

tive range of the flash; for example, when taking pic-
tures of the Grand Canyon with objects in the scene t0o
remote to retlect a significant amount of the flash inten-
sity. Under such conditions, it is preferred to return to
scene evaluation of visible light while excluding IR
radiation. Consequently, the IR absorption filter is pre-
ferred at this point for proper exposure.

It will be appreciated that the present invention can
be used 1n a horizontally divided photocell lens having
the top half poriton made so as to block or absorb IR
frequencies while passing visible frequencies and the
lower half portion made to pass IR and block visible
frequencies. A horizontally split photocell lens of this
type 1s disclosed and claimed in U.S. patent application
Ser. No. 156,198, now U.S. Pat. No. 4,315,675 entitled
“Method and Apparatus For Selectively Positioning
Spectral Filter”, filed June 3, 1980, by Bruce K. John-
son, and in common assignment herewith. It is again
emphasized that the instant invention does not claim the
noted split lens, but rather represents an embodiment in
which the use of a blocking visible/passing IR filter can
be utilized in an exposure control environment. The
secondary sweep apertures would be, of course, formed
sO as to achieve the desired filtering control mentioned
above during the shutter blade scan. In this regard, for
example, under high ambient light conditions an initial
pair of cooperating sweep apertures would cooperate
over the blocking IR filtered lens half; under relatively
low ambient light conditions, another pair of sweep
apertures could coincide over the blocking visible lens
half, while the first noted pair of secondary apertures
would terminate or close their effective sweep aperture
area. Should light conditions dictate that the blades
continue to sweep beyond the condition last noted, such
as under low or negligible ambient light and wherein
the subject is beyond the effective range of the flash,
then a third pair of coinciding sweep apertures could
pass in overlying relation to the IR filter lens half while
the noted second pair of sweep apertures close or termi-
nate their effective sweep aperture area. Thus, it will be
understood, of course, that the foregoing arrangement
1s designed to control the exposure as did the previously
described arrangement.

Another embodiment is depicted in FIG. 5. This
embodiment i1s a modification of that disclosed in co-
pending application Ser. No. 110,811, now U.S. Pat.
No. 4,325,616 entitled “Apparatus For Varying the
Spectral Filter Over the Photocell As a Function Of
Blade Position”, by Milton S. Dietz, and filed Jan. 10,
1980. Again, this embodiment is being described be-
cause it illustrates another embodiment in which the
blocking visible filter 84 can be used particularly under
low amibient light conditions in which a strobe will be
fired. Therefore, only a description of those compo-
nents necessary for an understanding thereof will be
given insofar as more specific structural and operational
characteristics thereof are described in the last noted
application and are incorporated herein by reference. In
essential respects, the presently described embodiment
includes a pair of shutter blades, only one of which is
shown at 78. The blade 78 is similar to that described in
the noted application. With respect to the secondary
sweep aperture 80, it includes an infrared blocking filter
82 at the leading portion thereof and differs from that
described in the noted copending application by virtue
of 1ts use of a generally circular visible filter 84 posi-
tioned in a generally circular opening defined by the
aperture and adjacent the blocking IR filter 82. In this
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last noted application, the space presently occupied by
the visible blocking filter 84 is without any filter. Of
course, with use of the blocking visible filter 84, the
photocell will be responsive only to the incident infra-
red frequencies during that portion of blade scan which,
as noted, occurs when the blocking visible filter 84 is in
overlapping relationship to a photodetector during low
or negligible scene light, whereby when the flash strobe
is fired and the IR radiation with its relatively uniform
reflectivity response, as compared to visible reflectivity
responses, is evaluated for eventual control of blade
positioning as well as for causing termination of the
exposure interval.

Referring now to FIG. 6, there 1s shown another
embodiment. This embodiment is a modification of that
disclosed in copending application Ser. No. 108,381,
entitled “*Method and Apparatus Employing Dual Pho-
tocells For Removing Spectral Filter During Strobe
Pulse”, by Bruce K. Johnson, and filed Dec. 31, 1979.
Again, this embodient is being described because 1t
illustrates another arrangement on which the blocking
visible filter 84 can be used particularly under low ambi-
ent light conditions in which a strobe will be fired.
Therefore, only a description of those components nec-
essary for an understanding thereof will be given insofar
as the more specific structural and operational charac-
teristics thereof are described in the last noted applica-

fion and incorporated herein by reference. Essentially,

this embodiment includes a pair of shutter blades 86, 88
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fine essentially the same effective aperture values over
each of the detectors. Thus, the top half of the photocell
lens 100 serves in an opposite fashion than the lower |
half: namely, it would block infrared frequencies while
serving to pass visible light frequencies. This latter step
occurs, of course, during the strobe fire period. It will
be understood that in this embodiment that during expo-
sure and prior to the flash being fired the exposure
control circuit 98 is responsive to the photodetector 94
while at the commencement of and during flash fire the
control circuit 98 is responsive to the photocell detector
06. Termination of flash as described in the last noted
application resets the switch circuit of the exposure
control circuit. Thus, during the strobe pulse, the expo-
sure control circuit is responsive to the photocell detec-
tor 96 receiving infrared frequencies to the substantial
exclusion of visible light. The advantages of this ap-
proach are apparent from the description of the benefi-
cial results obtainable by exclusive use of IR frequencies
during the stobe fire.

Reference is made to FIGS. 7 and 8 for purposes of
illustrating another embodiment of the present inven-
tion. Basically, the improved spectral filtering features

 of this invention are utilized to control the flash unit 12

25

spaced intermediate the photocell lens 90 and a pair of 30

spaced apart photocell detectors 94, 96, preferably of
the silicon photodiode type. Operatively connected to
the dual photodetectors 94, 96 is the switching circuit
(not shown), which controls operation of an exposure
control circuit 98 in response 1o the firing of the flash, as
described in greater detail in the last noted application.
The scene light is controlled by the overlapping pairs of
photocell sweep apertures (not shown).

The photocell lens 90 is preferably constructed as an
integral unit, wherein top and bottom lens half portions
direct the scene light to corresponding ones of photo-
cell detectors 94, 96.

In the illustrated embodiment of FIG. 6, a different
photometric response for each of the photocell detec-
tors 94, 96 is achieved by virtue of the upper lens por-
tion 100 having a spectral filter 102, preferably an IR
absorption filter connected to a rear lens surface
thereof, while a lower lens portion 164 has connected to
a rear surface thereof a blocking visible light spectral
filter 106 which passes infrared frequencies. It 1s pre-
ferred that the spectral filter 102 be a blocking nfrared
radiation filter of the type attenuating electromagnetic
frequencies in the near IR region (e.g., 700-1200 nm),
while the spectral filter 106 attenuates frequencies in the
visible range of the spectrum (i.e., 400-700 nm). Thus,
the upper lens portion 160 including the blocking IR
filter 102 will transmit visible spectral energy to the
exclusion of infrared spectral energy to the photodetec-
tor, whereas the lower lens portion 104 including the
filter 106 will transmit infrared to the exclusion of visi-
ble frequencies. |

As noted in the above application, duplicate pairs of
secondary sweep apertures, control passage of scene
light from the different lens portions 100, 104 to the
corresponding photocell detectors 94, 96; respectively.
Towards this end, the shutter blades 86, 88 are appropri-
ately positioned relative to the photocell lens 90 to
ensure that the pairs of secondary sweep apertures de-
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directly. This is essentially attained by regulating the
flash fire pulse duration in accordance with the evalu-
ated infrared frequencies. Broadly, firing of the flash
tube 100 is achieved subsequent to a flash charge signal
followed by a flash fire signal. The first signal emanates
upon closure of suitable switching apparatus mounted
on the camera. Examples of such a switch is disclosed in
copending application Ser. No. 54,652, now U.S. Pat.
No. 4,255,030 filed July 3, 1979, and in common assign-
ment herewith. These switch actuators do not, per se,
form an aspect of the present invention. Therefore, a
detailed explanation thereof is unnecessary. Basically,
the flash charge signal inputs the charging circuit 102 to
thereby allow the latter to charge by a suitable source of
electrical energy emanating from charge voltage 104.
Subsequent to charging, the flash fire signal inputs the
charging circuit 102 for causing the latter to energize
the flash tube 100 for providing the desired pulse of
artificial illumination. The flash fire signal can emanate
from the camera’s exposure control system mentioned
above in connection with FIG. 1. Thus, the flash fire
signal will be initiated when the output signal of the
light integrator circuit (not shown) in the scene light
detecting station 42 reaches a preselected value. Firing
the flash under these circumstances facilitates attain-
ment of the desired proportional fill-in flash mentioned
above. Energizing the charging circuit 102 also ener-
gizes the flash integrator circuit 106. The integrator
circuit 106 is similar to the integrating circuit used in the -
light detecting station 42. Thus, the flash integrator
circuit 106 integrates the intensity of scene radiation
incident on the photocell assembly 108 as a function of
time. The photocell 108 may be of the silicon photodi-
ode type and is in optical alignment with the spectral
filter 110. This spectral filter 110 preferably blocks all
the spectral frequencies in the visible range while trans-
mits infrared frequencies, preferably, in the near infra-
red range. This invention also contemplates elimination
of the filter 110 and use of a photocell which is sensitive
exclusively to infrared frequencies. The spectral filter
110 has the same optical and transmissive properties as
the spectral filter 76. Thus, it eliminates the visible spec-
tral frequencies from being evaluted. Consequently, the
filter 110 will transmit to the photocell 108 only infrared
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frequencies for utlimate evaluation by the flash integra-
tor circutt 106. Towards this end, scene radiation
reaches the spectral filter 110 from an access opening
112 (FIG. 7) provided in the front face of the flash unit
12. While in this embodiment, the spectral filter 110
blocks all visible frequencies, it is within the spirit and
scope of this invention that the filter could reduce the
contribution to the evaluation of visible frequencies of
the scene relative to the other frequencies. Thus, the
flash integrator circuit 106, photocell 108 and filter 110
provide a sensing means having means for reducing the
contribution to the evaluation of visible frequencies
from the scene relative to other spectral frequencies
therefrom during at least a portion of the evaluation
period.

'To commence exposure, the operator actuates a flash
charge switch (not shown) which operates to provide
the charge signal to the charging circuit 102. The expo-
sure cycle is initiated by manual actuation of the expo-
sure initiation switch. Thereafter, the flash fire signal
will be provided by the light detecting station of the
camera. This flash fire signal inputs to the charging
circuit 102 as as to operate it to cause flash firing. Re-
flected scene illumination including the reflected pulse
of artificial illumination pass through the access opening
112 and s filtered by the filter 110 so as to be evaluated
by flash integrator 106. As indicated earlier, the spectral
filter 110 excludes all visible spectral frequencies, while
transmitting the infrared frequencies. Thus, the inten-
sity of the infrared frequencies will be integrated as a
function of time by the flash integrator 106. Upon the
latter reaching a predetermined voltage level, it will
input the quench circuit 114. In turn, the quench circuit
114 operates to quench the flash tube 100. It will be
appreciated that the quench circuit 114 will replace the
quench circuit provided in the light detecting station of
the camera. If the subject being photographed is rela-
tively close to the camera, the intensity of reflected
light will be such as to cause the predetermined voltage
level to be reached sooner than if the subject were at a
more remote distance. Accordingly, the pulse duration
varies inversely with the distance of the subject. In this
manner, exposure can be appropriately regulated during
the flash mode. .

The light integrating unit generally det.(,rlbed above
- provides an evaluation of scene radiation during an
evaluation period which, in the tHustrated embodiment,
occurs essentially simultaneous with at least the imitial
stages of the exposure interval. Further, since the light
integration only continues until the preselected voltage
level for flash quench is reached, the actual length of
the evaluation period is determined by the scene radia-
tion; however, it should be understood that novel ar-
rangements described herein are also applicable to pre-
evaluation of scene lighting and to fixed periods of
evaluation. | o

Since certain changes may be made in the above-
described apparatus without departing from the scope
of the mmvention herein involved, it is intended that all
matter contained in the description thereof or shown in
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the accompanying drawings shall be interpreted as illus-

trative and not in a limiting sense.
What 1s claimed is:
1. Image recording apparatus comprising:
means for mounting image recordable material at a
~ given focal plane; - |
means for dlrectmg image forming light mys from the
scene along a given path to the focal plane;

65
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an exposure control mechanism for defining an expo-
sure interval; |

senstng means for evaluating radiation from said
scene during the exposure interval, said sensing
means including means for reducing the contribu-
tion of visible frequencies relative to other spectral
frequencies to the evaluation during at least a por-
tion of the exposure interval so as to reduce the
effect on such evaluation of differences in reflectiv-
ity values between objects in the scene being evalu-
ated; and

means responsive to the sensing means for controlling

non-illuminating functions of the image recording
apparatus.

2. The apparatus of claim 1 further comprising means
for producing a pulse of tHumination directed at the
scene, and wherein said means for reducing the contri-
bution of visible frequencies is operative during the
pulse of tHumination.

3. The apparatus of claim 1 wherein the other fre-
quencies are infrared frequencies.

4. The apparatus of claim 3 wherein the means for
providing a reduction in contribution of visible frequen-
ctes includes means for providing a significant reduc-
tion in visible frequencies relative to other frequencies.

3. The apparatus of clatm 1 wherein the means for
providing a reduction in contribution of visible frequen-
cies includes means for substantially excluding all con-
tribution from visible frequencies during at least the one
portion of the exposure interval.

6. The apparatus of claim 1 wherein the means for
providing a reduction in contribution of visible frequen-
cies includes means for blocking visible frequencies
while evaluating infrared frequencies.

7. The system of claim 1 further comprising means for
producing a pulse of illumination directed at the scene
during a selected portion of the exposure interval, and
wherein the relative reduction in evaluation of the visi-
ble spectral frequencies is during at least a significant
portion of the time of the pulse of illumination.

8. Image recording apparatus comprising:

means for mounting image recordable material at a

given focal plane;

means for directing image forming light rays from the

scene along a given path to the focal plane;

an exposure control mechanism for defining an expo-

sure aperture and an exposure interval;
~ sensing means for evaluating radiation from said
 scene during the exposure interval, said sensing
means including means for reducing the contribu-
tion of visible frequencies relative to other spectral
frequencies to the evaluation during at least one
portion of the exposure interval so as to reduce the
effect on such evaluation of differences in reflectiv-
ity values between objects in the scene being evalu-
ated: and

means responsive to the sensing means for controlling

the exposure control mechanism.

9. The apparatus of claim 8 further comprising means
for producing a pulse of illumination directed at the
scene, and wherein said means for reducing the contri-
bution of visible frequencies 1s operative during the

“pulse of illumination.

10. The apparatus of claim 8 wherein the other fre-
quencies are infrared frequencies.

11. The apparatus of claim 10 wherein the means for
providing a reduction in contribution of visible frequen-
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cies includes means for providing a significant reduc-
tion in visible frequencies relative to other frequencies.

12. The apparatus of claim 8 wherein the means for
providing a reduction in contribution of visible frequen-
cies includes means for substantially excluding all con-
tribution from visible frequencies during at least the one
portion of the evaluation period.

13. The apparatus of claim 8 wherein the means for
previding a reduction in contribution of visible frequen-
cies includes means for blocking visible frequenmes
while evaluating infrared frequencies.

14. A method of reeordmg scene light on image re-
cordable material comprising the steps of:

providing an exposure of the material by directing

image forming light rays from a scene to the mate-
rial during a given exposure interval;.

evaluating radiation from the scene during said given

exposure interval with a reduction in contribution
to said evaluation of visible frequencies relative to
other spectral frequencies during at least a portion
of said evaluation so as to reduce the effect on said
evaluation of differences in reflectivity values be-
tween scene objects; and -
controlling the exposure step substantially exclusive
of direct control of scene illumination in accor-
dance with such evaluation. |

15. The method of claim 14 wherem the other fre-
quencies are infrared frequenc:es .

16. The method of claim 14 wherein said step of re-
ducing the visible frequencies provides a significant
reduction in visible frequencies relative to other fre-
quencies during said portion of said evaluation.

17. The method of claim 16 wherein the step of re-

ducing the visible contribution substantially excludes all
visible frequencies. |

18. A method of recording an image of a scene illumi-
nated at least in part with artificial light, the method
comprising the steps of: |
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providing an exposure of 1 mmge recording materlal by

directing image forming light rays from a scene
along a given exposure path 'to_ the image record-
able material;

directing artificial 111um1nat10n at sald scene durmg
the exposure;

evaluating radiation of selected spectral frequencnes
from said scene essentially excludmg frequencies in
the visible range during at least a portion of said
illumination directing step so as to reduce the effect
on such evaluation of differences in reflectivity
values between objects in the scene belng evalu-
ated; and | | -

contre]lmg the exposure step exclusive of said artific-
ial illumination step in accordance with said evalu-
ation to provide a suitable exposure. |

19. A light system for use in recording an image of a

scene, said system comprising:

means for illuminating a scene with transient illumi-
nation providing visible and n0n~v151ble lllumma-
tion;

evaluetmg means for determining an evaluation value
proportional to the illumination in the scene during

“at least a portion of the operation of said illuminat-

ing means, said evaluating means évaluating scene
illumination, at least during said portion of the
operation of said illuminating means, with a reduc-
tion in contribution to said evaluation value of
visible illumination relative to said non-visible il-
lumination so as to reduce the effect on said evalua-
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tion value of differences in reflectivity of objects in
the scene; and

control means for controlling said illuminating means

in accordance with said evaluation value. __

20. The system of claim 19 wherein said evaluating
means includes means for evaluating amounts of illumi-
nation in the scene during said portion with a reduction
in contribution to said evaluation of visible illumination
relative to said non-visible illumination, and for sum-
ming said evaluated amounts of illumination to deter-
mine said evaluation value. o

21. The system of claim 19 wherein said non-visible
illumination is infrared.”

22. The system of claim 21 wherein said reduction in
contribution of visible illumination relative to infrared
illumination is significant.

23. The system of claim 19 wherein said illuminating
means includes at least one given lamp unit for artifi-
cially illuminating a scene.with transient illumination
containing both said visible and non-visible illumina-
tion, and said control means includes means for control-
ling at least said one given lemp unit in aeeordance with
sald evaluation value.

24. The system of claim 23 whereln said nen-wslble
tllumination is infrared.

25. Apparatus for recording an image of a scene, said
apparatus comprising:

means for directing image-forming light rays from a

scene to a focal plane during an exposure interval
for recording an image of said scene;

means for illuminating the scene during said exposure

interval with transient illumination providing visi-
ble and non-visible ilumination; and

evaluating means for determining an evaluation value

proportional to the illumination in the scene during
at least a portion of said interval for controlling
said apparatus, said evaluating means evaluating
scene illumination, at least durmg said portion of
said interval, with a reduction in contribution to
said evaluation value of visible illumination relative
to said non-visible illumination so as to reduce the
effect on said evaluation value of differences in
reflectivity of objects in the scene.

26. The system of claim 25 wherein said evaluating
means includes means for evaluating amounts of illumi-
nation in said scene with a reduction in contribution to
said evaluation of visible illumination relative to said
non-visible illumination and for summing the evaluated
ameunts of 1llummat10n to determine said evaluation
value.

27. The system of claim 25 wherein said non-wsrble
1llumination 1s infrared.

28. The system of claim 27 wherein said reduction in
contribution of visible 111um1net10n relative to sald infra-
red is significant. |

29. The system of claim 28 wherein said reduction is
such that said evaluation value is more dependent upon
infrared than visible illumination.

30. The system of claim 27 wherein said illuminating
means includes at least one given lamp unit for artifi-
cially illuminating a scene with transient illumination
containing both visible illumination and non-visible
illumination, and said apparatus includes control means
for controlling at least said one given lamp unit in
acordance with said evaluation value.

31. The system of claim 30 wherein said reduction is
such that said evaluation value is more dependent upon
infrared illumination than visible.
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32. Apparatus for recording an image of a scene, said
apparatus comprising:

means for illuminating the scene with transient illumi-
nation providing at least non-visible illumination;

means for directing image-forming light rays from a
scene to a focal plane during an exposure interval
for recording an image of said scene; and

evaluating means for determining an evaluation value
related to the illumination in said scene for control-
ling said apparatus, said evaluating means evaluat-
ing illumination in said scene during at least a por-
tion of the operation of said illuminating means
with a reduction in contribution to said evaluation
of visible illumination relative to non-visible illumi-

10

nation and summing said evaluated amounts of 15

illumination to determine said evaluation value.

33. The apparatus of claim 32 wherein said non-visi-
ble ilumination is infrared.

34. The apparatus of claim 33 wherein said reduction
in contribution of visible illumination relative to infra-
red illumination is significant.

35. The apparatus of claim 33 wherein said control
means controls said illuminating means to direct a given
amount of visible illumination at said scene during said
exposure interval in accordance with said summed eval-
uatton value, said summed evaluation value is a time
period determined in accordance with said summing of
said evaluated amounts of illumination, and said appara-

tus includes control means for maintaining operation of

said illuminating means for a given time proportional to
sald time period.

36. A method of defining an amount of transient visi-
ble iilumination to be directed at a scene for image
recording, said method comprising the steps of:

illuminating the scene by directing transient illumina-

tion containing at least non-visible illumination at
the scene;

determining an evaluation value proportional to the

ilumination in the scene during at least a portion of

said 1llumination step, said determining step evalu-
ating scene illumination during said portion with a
reduction in contribution to said evaluation value
- of visible illumination relative to non-visible illumi-

nation so as to reduce the effect on said value of

differences in reflectivity of objects in said sCene;

and |
- controlling the amount of transient visible illumina-
tion to be directed at said scene during image re-
- cording in accordance with said value. |
37. The method of claim 36 wherein said non-visible

illumination is infrared.

- 38. The method of claim 37 wherein said illumination
step includes operating a given lamp unit to illuminate
- the scene with transient illumination containing both
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visible illumination and infrared illumination, and said
controlling step controls said illumination step to pro-
vide a select amount of illumination from said given
lamp during image recording in accordance with said
determined evaluation value.

39. The method of claim 37 wherein said determining
step includes evaluating illumination in said scene with
a significant reduction in the contribution of visible
illumination relative to infrared illumination.

40. The method of claim 39 wherein said determining
step essentially excludes evaluation of visible illumina-
tion.

41. The method of claim 39 wherein said determining
step includes summing each evaluated amount of illumi-

‘nation to determine said evaluation value.

42. The method of claim 41 wherein said summed
value 1s determined as a time period and said control
means maintains said directing step for a time propor-
tional to said time period.

43. A method of recording an image of a scene illumi-
nated at least in part by transient visible illumination,
saild method comprising the steps of:
1lluminating the scene by directing transient illumina-

tion containing at least non-visible illumination at

the scene:

determining an evaluation value proportional to at
least non-visible illumination in the scene during at
least a portion of said illumination step for control
of said recording, said determining step including
the steps of evaluating amounts of scene illumina-
tion during said portion with a reduction in contri-
bution to said evaluation value of visible illumina-
tion relative to non-visible iflumination so as to
reduce the effect on said value of differences in
reflectivity of objects in said scene, and summing
said evaluated amounts to determine said evalua-
tion value; and

directing image-forming light rays from the scene to

a focal plane during an exposure interval for re-

cording an image of said scene.

44. The method of claim 43 wherein said non-visible
illumination is infrared.

45. The method of claim 44 wherein said determining
step includes evaluating illumination in said scene with
a significant reduction in the contribution of visible
illumination relative to infrared illumination.
~ 46. The method of claim 45 wherein said determining
step essentially excludes evaluation of visible illumina-
tion.

" 47. The method of claim 45 wherein said determining
step includes summing each evaluated amount of illumi-
nation to determine said evaluation value in accordance

with the resulting summed value.
| ¥k %k ¥k ok
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